Interferon-gamma inhibits hepatocyte growth factor-stimulated cell proliferation of human bronchial epithelial cells: upregulation of p27(kip1) cyclin-dependent kinase inhibitor.
Proliferation of bronchial epithelial cells is an important biologic process in a variety of physiologic and pathologic conditions. In this study, we demonstrate that hepatocyte growth factor (HGF) stimulates proliferation of human bronchial epithelial cells obtained from healthy volunteers. The mitogenic effect of HGF is dependent on costimulation with serum and is completely abrogated by interferon-gamma (IFN-gamma). In the absence of serum, HGF is capable of inducing activation of extracellular signal-regulated kinases (ERK)1 and ERK2, but fails to stimulate proliferation by itself. These effects of HGF and IFN-gamma were reproduced faithfully in BEAS-2B cells, which are an immortalized cell line derived from human bronchial epithelial cells. Further, we investigated the molecular mechanisms underlying the effects of HGF and IFN-gamma in BEAS-2B cells and found that the MEK1 inhibitor PD98059, but not the p38 M-associated protein kinase inhibitor SB203580, abrogates HGF-induced ERK activation and proliferation in response to HGF and serum. In addition, LY294002, which is the specific inhibitor of phosphatidyl inositol 3-kinase, partially inhibited HGF- and serum-stimulated proliferation. We also found that HGF by itself is capable of inducing a G1 cyclin, cyclin D1, but fails to downregulate p27(kip1) cyclin-dependent kinase (CDK) inhibitor, which is a requisite for G1 to S phase cell cycle progression. IFN-gamma does not interfere with the effects of HGF on either ERK activation or cyclin D1 induction; however, it prevents the downregulation of p27(kip1) CDK inhibitor that takes place in response to a combination of HGF and serum. These results indicate that the MEK-ERK signaling pathway is necessary but not sufficient for human bronchial epithelial cell proliferation, and implicate the significance of HGF and IFN-gamma in the repair processes of injured human bronchial epithelial cells.